X-ray Structure Determination. Single crystals of 1 (298 K), 3 (100 and 298 K), and 4 (298 K), that are suitable for X-ray analysis were coated with Paratone-N oil and mounted on a MicroMounts TM rod. The crystallographic data were collected on a Bruker D8 venture diffractometer equipped with CuKα microsource and PHOTON100 detector at the Centre de Diffractométrie (CDIFX, Université de Rennes 1, France). Raw data were integrated and corrected for Lorentz and polarization effects using Bruker APEX3 v. 2015. 4 Absorption corrections were applied using SADABS. 5 Space group assignments were determined by examination of systematic absences, E-statistics, and successive refinement of the structures. Structures were solved and refined with SHELXL 6 operated with the WinGX and OLEX interfaces. 7 All hydrogen atoms were placed at calculated positions using suitable riding models and refined using isotropic displacement parameters derived from their parent atoms. Thermal parameters were refined anisotropically for all non-hydrogen atoms. Despite multiple attempts to grow better crystals, the compound 1 crystallizes as a bundle of thin fibers that diffracts extremely weak. The nature of crystal and the weak diffraction result in high R int and consequently high R 1 and wR 2 values. Crystallographic data and the details of data collection are listed in Table S1 .
Magnetic Measurements. Magnetic measurements were performed with a MPMS-XL Quantum Design SQUID magnetometer. Reproducible measurements were performed on polycrystalline samples of 1 (9.3 mg), 2 (17.1 mg), 3 (15.83 mg), and 4 (25.87 mg), that are introduced in a sealed polypropylene bag (3 × 0.5 × 0.02 cm of 28.00 mg, 17.85 mg, 19.62 mg, 23.5 mg, respectively). Prior to measurements, the fielddependent magnetization was measured at 100 K in order to confirm the absence of any bulk ferromagnetic impurities. Dc susceptibility data were corrected for diamagnetic contributions from the sample holder and for the core diamagnetism of each sample. Brown, green, purple, red, blue, and gray spheres represent Fe, Cl, I, O, N, and C atoms, respectively; H atoms are omitted for clarity; halogen bonding and π interactions are highlighted in purple and red dashed lines, respectively, and the N1-Fe-N3 bond is highlighted in blue. angle; red hexagons = this work (1 (298 K), 2 (293 K), 3 (298 K), 3′ (100 K), 4 (298 K), and 4′ (298 K)); green circles = high-spin compounds; 11 blue squares = spin crossover compounds that are structurally characterized at low-spin states; 2,12 purple diamonds = spin crossover compounds that are structurally characterized at high-spin states; 12,13 cyan triangles = low-spin compounds. Figure S10 | Low temperature variable-field magnetization data for 4 at selected temperatures at a field sweeping rate of 250 Oe/min.
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